Abstract. Measurements of the atmospheric mixing ratios of ozone, peroxyacetylmtrate (PAN), hydrocarbons. and alk3q rotrates were made in a boreal forest ecosystem in the interior of Alaska from March 15 to May 14, 1993. During this period the mixing ratios of PAN, alkyl nitrates, and nonmethane hydrocarbons (NMHCs) generally decreased due to the influence of both meteorology and OH removal. Mean mixing ratios of ozone, PAN, C2 -C6 alk•4 rotrates, and total C2 -C5 NMHC during southerly flow periods were 24.4 parts per billion (ppbv), 132.1 parts per trillion (pptv), 34 pptv, and 8.2 ppbCv, respectively. During a short period of northerly flow, mixing ratios of PAN and total NMHC were approximately 2 times the southerly flow mixing ratios. PAN is correlated with ozone, and alk3q rotrates are correlated with alkanes. PAN and ozone mixing ratios exhibit similar diurnal variations on a number of days with an early morning mimmuln and afternoon maximum. This is likely due to a diurnal cycle in the boundar3 • layer -free troposphere exchange and loss processes in the boundary layer for both 03 and PAN. Higher molecular weight (mw) hydrocarbons and alk34 rotrates are observed to decrease more quickly than the lower mxv hydrocarbons, consistera with removal by OH as the primal' loss process.
. and ozone mixing ratios was significant at the 95% level. A median diurnal cycle for both PAN and ozone is shown in Figure 4 for those 10 days. The diurnal ozone variation is of the order of 10 ppbv.
Results

Time
•Ilae diurnal variation in PAN is about 60 pptv.
During days when the surface temperature exceeded 10øC, growth in the bounda .ry layer mixes air with higher mixing ratios of both PAN and 03 from above. This boundary layerti'ee troposphere exchange apparently is less pronounced on cooler days. Table 2 Figure 4 suggest rapid deposition in a shallow inversion layer. Thus we conclude that in general the boundary, layer is a sink for both O3 and PAN. Deposition of both on snow surfaces is not likely to be a substantial loss process. In April, loss of both to vegetation probably became more important as the snow disappeared. [Atkinson and Lloyd, 1984] . This method ignores the retbrmation of PAN. However, it is probably an acceptable approach at Poker Flat, given that NOx mixing ratios are low.
The highest median PAN mixing ratio of about 170 pptv occurs at 1500 in the afternoon (Figure 4) . The mixing ratio drops subsequently over the next 10 hours to 120 pptv. This drop is possible from thermal decomposition alone at about 3øC, using the approach discussed above. At temperatures of 10øC, which were frequently seen during our campaign, thermal decomposition alone would result in a drop I?om 170 pptv to about 50 pptv over 10 hours. Therefore for PAN, thermal decomposition in the boundary layer, when the temperature is above 0øC, is also increasingly important.
In The primary removal for saturated NMHC is via reaction with the OH radical. Since higher molecular weight NMHCs have larger OH reaction rates, we would expect to see a faster falloff in their mixing ratio during the winter-spring transition at high latitudes. This was observed during this campaign for ethane, propane, and n-pentane (the bottom panel in Figure 2 shows ethane and propane only). Ethane mixing ratios drop by about 28% from March to May, whereas propane and npentane drop by approximately 73 and 85 %, respectively, over the same time period. For these hydrocarbons the percent decrease is consistent with their OH reactivity. I-butane and n-butane, however, decreased by only 63 and 70%, respectively, which compared to the other hydrocarbons is not in accord with their OH reactivity. This suggests that the butanes have additional sources on the transport path, or were influenced by local sources.
The measured species seem to fall into two groups: Ozone is very strongly correlated with PAN, and alk3'l nitrates with the alkanes. The correlation between the two groups is weaker but still statistically significant. The very different mixing ratios found for the short period of northerly flow supports the view that synoptic meteorology has a strong influence on pollution mixing ratios.
